Introduction
The sufficiently high daily mean temperature in the summer (≥ 25°C), is related to Poland's critical position which comprises a border between warm temperature climate and boreal climate as well as annualiso-amplitudes of 20° and 23°C (Köppen 1936) . The climate is becoming increasingly continental from West to East. The initiation of the change in the development of the bird cherry-oat aphid Rhopalosiphum padi (L.) from cyclic into permanent parthenogenetic forms is conditioned by temperature in the spring and summer. A daily mean temperature ≥ 25°C for a minimum of 3 days switches the holocyclic form into the anholocyclic one within 100% of the population (Ruszkowska 1990) . Temperature thresholds limit geographical distribution of these aphid forms. Anholocyclic forms of R. padi are the most important vectors of Barley yellow dwarf virus (BYDV). This virus disease is a new problem in cereal protection, in warmer regions of Poland (Strażyński et al. 2011) .
The aim of this study was to observe the territorial expansion of anholocyclic forms of R. padi in Poland.
Materials and Methods
Studies were conducted at several levels: 1. Observational studies were done from 2005 to 2010 on the territorial expansion of aphids, potential vectors of BYDV, colonising winter barley. The studies were based on surveys of crops in autumn in different regions of the country: Opolskie (A), Wielkopolskie (B), Pomorskie (C), Warmińsko-Mazurskie (D), Mazowieckie (E), and Podkarpackie (F) (Fig. 1 ). The sample consisted of 100 plants of winter barley with feeding aphids. Crops were harvested on the diagonal. 2. Collections were made of 150 aphid samples from each region in which the anholocyclic forms were distinguished on the basis of embryo color (Lowles 1995 
Results and Discussion
Between 2005-2010, as a result of field observations in the studied regions, the appearance of aphids in varied intensities on winter cereals was recorded (Table 1 ). The highest number of aphids was registered in 2006 in the Opolskie region, and in 2008 in the Wielkopolskie region. These regions are the warmest areas in Poland. Anholocyclic forms occurred most frequently in 2007, with the exception of the Pomorskie region, where no aphids were found. In 2005-2006 in the Warmińsko--Mazurskie region, and in 2008 in the Pomorskie region, aphids were first found on winter barley, but they were holocyclic forms. In subsequent years anholocyclic forms had already been recorded. These regions are located in the north and north-western parts of the country.
In the 2005-2010 time period, a total of 68 071 R. padi were caught in the suction trap. This number constituted from 44.1% in 2007 to 62.8% in 2005 of all the registered aphids. The top two periods in which there was an increase in this species in catches were during summer dispersions and autumnal remigration (Fig. 2) . Until recently, the maximum percent of aphid catches was registered in autumn in comparison to the flights registered several years ago when they were most intense (Ruszkowska 1987; Strażyński 2005) .
The number of diversified autumnal morphs and forms of R. padi in suction trap catches is presented in table 2. In recent years, a slightincrease in the participation of anholocyclic forms has been observed. A reverse tendency was noted in relation to the number of males. The time of male appearance was also delayed till the 2nd half of October, while a few years ago it was early September (Ruszkowska 1987) . The first anholocyclic forms in suction trap catches were recorded in 2006 -on 26 August, the last ones in 2007 -on 24 September, and in 2009 -on 27 September. The first males were observed in 2006 on 4 September. In the two final research years, the males were observed for the last time -respectively 17 and 16 September.
In 2005-2010, the presence of a heat-induced development of the anholocyclic forms of R. padi was recorded. Figure 3 shows the number of days with a mean daily temperature ≥ 25°C in the studied regions.
Given the course of January and July isotherms and lines of the flow of warm air masses, it may be concluded that the south-west area is the warmest region in Poland. It was in this part of Poland that anholocyclic R. padi and BYDV infections were recorded for the first time and the infections tended to occur more often (Ruszkowska 2002) . The course of the temperature allowed for estimating the presence of aphids on winter cereals in particular regions. The development of anholocyclic forms of R. padi in the autumn is possible only under specific temperature conditions. Development in autumn could be a kind of indicator of climate changes. Temperature monitoring is a key element for forecasting the occurrence of these important developmental changes in aphids. With infor- mation about the temperatures, it is possible to conclude that anholocyclic R. padi appear in different years and different regions, and certainly, R. padi come in a large part from the domestic population. So far it has been demonstrated, that in Poland, the development of anholocyclic forms depends on two factors: temperature and age of the host plant. On secondary hosts anholocyclic R. padi develops in higher temperatures during the spring and summer. In the autumn, aphids feed on young parts of plants, in a way that inhibits their return to the holocyclic development (Ruszkowska 2002 (Ruszkowska , 2007 . The presence of aphids on winter cereals is not tantamount to the occurrence of BYDV -aphids would have to be infected by viruses. However, in warmer countries, the occurrence of anholocyclic forms determines the BYDV epidemiology (Pons et al. 1995) . The increase in the occurrence of anholocyclic forms of R. padi and the following geographical expansion of R. padi, testify to the accelerated pace of the natural evolutionary global warming trend. The presence of anholocyclic forms of R. padi could be an indicator of climate change (Rispe et al. 1998) .
